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(54) Pneumatic radial tires 

(57) A pneumatic radial tire comprises a tread por- 
tion (1 ) having a two-layer structure of a cap rubber layer 

(2) disposed outward in the radial direction and a base 
rubber layer (3) disposed inward in the radial direction, 
in which an outer surface (S) of said base rubber layer 

(3) in the radial direction is existent in a position corre- 



sponding to not less than 20% ol a depth (D) of a main 
groove formed in the tread portion outward from a bot- 
tom (B) ot the mam groove in the radial direction, and 
the base rubber layer (3) being compounded with a re- 
crosslinking inhibition assistant and/or an inorganic 
compound powder 
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Comparative Example 4 is a tire having the conventional type tread structure and is large in the difference of wet 
performance between new tire and worn tire In Example 9, the slight improvement of the wet performance is observed 
at the last worn stage and the difference of wet performance is small as compared with that of Comparative Example 
4. In Examples 10 and 11, the deterioration of wet performance at the middle worn stage is controlled, while the wet 
£ performance at the last worn stage is deteriorated, but the difference ol wet performance between new tire and worn 
tire is small as compared with that of Comparative Example 4 In Examples 12.13 and 1 4, the wet performance is 
maintained over a period from the middle worn stage to the last worn stage and the difference of wet performance from" 
new tire stage is very small. 

As mentioned above, in the pneumatic radial tire according to the invention, the tread portion is rendered into a 
'o particular cap/base structure and a recrosslinking inhibition assistant and/or inorganic compound powder is compound- 
ed into a base rubber, whereby the wet-u. at the last worn stage can effectively be enhanced without obstructing the 
productivity to control the degradation of the wet performances. Furthermore, the silence and ride comfort against 
vibrations on or after the middle worn stage are simultaneously improved 

Claims 

1. A pneumatic radial tire comprising a pair of ring-shaped bead cores, bead fillers disposed on the bead cores, a 
carcass toroidally extending between the bead cores and comprised of a rubberized ply containing plural cords 

20 arranged side by side in a radial direction and wound around each bead core from the inside toward the outside 

thereof to form a turnup portion, a belt comprising a plurality of bell layers arranged outward on the carcass in the 
radial direction, an annular tread portion (1) disposed outward on the belt in the radial direction, and a pair of 
sidewall portions extending from both ends of the tread portion, said tread portion having a two-layer structure of 
a cap rubber layer (2) disposed outward in the radial direction and a base rubber layer (3) disposed inward in the 

25 radial direction, and an outer surface (S) of said base rubber layer (3) in the radial direction being existent in a 

position corresponding to not less than 20% of a depth (D) of a mam groove formed in said tread portion outward 
from a bottom (B) of said main groove in the radial direction, and said base rubber layer (3) being compounded 
with a recrosslinking inhibition assistant and/or an inorganic compound powder. 

30 2. A tire as claimed in claim 1, characterized in that the base rubber layer (3) is compounded with 0.5-5.0 parts by 
weight of recrosslinking inhibition assistant based on 100 parts by weight of rubber ingredient 

3. A tire as claimed in claim 1 or 2, characterized in that the base rubber layer (3) is compounded with not less than 
10 parts by weight of inorganic compound powder based on 100 parts by weight of rubber ingredient. 

35 

4. A tire as claimed in any of claims 1 to 3, characterized in that the inorganic compound powder is compounded into 
the base rubber layer (3) in an amount of 10- 100 parts by weight based on 100 parts by weight of rubber ingredient 
and into fhe cap rubber layer (2) in an amount of not more than 50 parts by weigh! based on 100 parts by weight 
of rubber ingredient, respectively, provided that the compounding ratio of the inorganic compound powder in the 

40 base rubber layer is higher than that in the cap rubber layer 

5. A tire as claimed in any of claims 1 to 4, characterized in that the recrosslinking inhibition assistant is compounded 
into the cap rubber layer (2). 

4 5 6. A tire as claimed in any of claims 1 to 5, characterized in that the inorganic compound powder is silica or aluminium 
hydroxide 

7. A tire as claimed in any of claims 1 to 6. characterized in that the recrosslinking inhibition assistant is a metal salt 
ol dithiophosphoric acid, a Ihiuram type vulcanization accelerator or a 4-meihylbenzothiazole type compound. 

so 

8. A tire as claimed in any of claims 1 to 7 characterized in that the outer surface (S) of the base rubber layer (3) in 
the radial direction is existent in a position from the bottom (B) ol the mam groove within a range of 30-90% of the 
main groove depth (D). 

9. A tire as claimed in claim 8, characterized in that the outer surface of the base rubber layer (3) in the radial direction 
is existent in a position from the bottom (B) of the main groove wilhin a range of 40-60% of the main groove depth 
(D). 
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10. A tire as claimed in any of claims 1 to 9, characterized in that a volume ratio of cap rubber layer (2) to base rubber 
layer (3) is 1:0.5-1.0. 

11. A tire as claimed in any of claims 1 to 10, characterized in that the base rubber layer (3) is arranged on a central 
5 zone of the tread portion (1) at a width corresponding to 40-60% ol a ground contact width ol the tread portion 

12. A tire as claimed in any of claims 1 to 1 1 , characterized in that a volume ratio of cap rubber layer (2) lo base rubber 
layer (3) in each of blocks forming the tread pattern at a distance from the bottom (B) of the groove to the outer 
surface of the tread portion (1 ) in the radial direction is 9: 1 -2:8 

13. A tire as claimed in any of claims 1 to 12, characterized in that the base rubber layer (3) having a convex structure 
is a main part of a ground contact region at a middle worn stage and then contacts with the ground as a main part 
until at least an appearance of slip sign. 

is 14. A tire as claimed in any of claims 1 to 13, characterized in that a ratio of the base rubber layer (3) contacting with 
the ground gradually increases as compared with a ratio of the cap rubber layer (2) contacting with the ground 
with the advance of wearing from the middle worn stage 

15. A tire as claimed in any of claims 1 to 14, characterized in that the tnction coefficient ol the base rubber layer (3) 
20 on a wet road surface is at least 105% of that of the cap rubber layer (2) 

16. A tire as claimed in any of claims 1 to 15, characterized in that the cap rubber layer (2) has a thermal curing ratio 
of 100-160% after a modulus ol elasticity at 300% elongation (M300) is held at 100°C for 48 hours and the base 
rubber layer (3) has a thermal curing ratio of 100-150%. provided that the thermal curing ratio of the base rubber 

25 layer is lower than that of the cap rubber layer 

) 

17. A lire as claimed in any of claims 1 to 16, characterized in that the base rubber layer (3) contains not more than 
55 parts by weight of an oil based on 100 parts by weight of rubber ingredient 

30 18. A tire as claimed in any of claims 1 to 17, characterized in that the base rubber layer (3) contains short fibers 
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